INTRODUCTION {#sec1-1}
============

One of the major health concerns worldwide is obesity and overweight.\[[@ref1]\] Prevalence of obesity and central adiposity has increased both in developed\[[@ref2]\] and in developing countries.\[[@ref3]--[@ref5]\] Obesity can result in other chronic diseases such as type 2 diabetes, metabolic syndrome and cardiovascular diseases.\[[@ref1]\] There is a close relationship between obesity, overweight and cardio-metabolic risks.\[[@ref6]\] In addition, obesity causes chronic inflammation disorder and increment of blood fibrinogen level and it results in insulin resistance development and cardiovascular diseases.\[[@ref7][@ref8]\] Serum levels of aminotransferases also are elevated among overweight and obese patients and are associated with the development of cardiovascular risk and glycemic control abnormalities.\[[@ref9]\] Recent studies have shown that elevated levels of liver enzymes are correlated with diabetes and cardiovascular diseases.\[[@ref9]\]

There are several environmental factors associated to central and general obesity.\[[@ref10][@ref11]\] Dietary intakes is one of the important associates of overweight and both central and general adiposity.\[[@ref12]\] Different diet therapies are recommended regarding the treatment of overweight and obesity.\[[@ref13][@ref14]\] Soy products contain some components which affect on some cardiovascular risks.\[[@ref15]--[@ref17]\] Major researches had focused on the effects of soy beans or soy proteins or soy nuts and few of them had considered the soy milk. Recent published papers show that whole soy consumption is better than only soy components.\[[@ref18]\] Soy milk is one of the soy products which contains all the useful components of soy. Soymilk components such as isoflavones, essential fatty acids, phytosterols, good fats, inositols might have beneficial effects on weight control and blood pressure management.\[[@ref18][@ref19]\] However, few studies focused on the effects of soy milk on weight reduction or cardiovascular risks. A recent clinical trial revealed that soy milk consumption had the lowest effect on weight reduction compared to cow\'s milk or calcium supplements.\[[@ref20]\] There are few studies regarding the effects of soymilk consumption on fibrinolytic factors, glycemic control and the liver enzymes level among non-postmenopausal female adults. Previous studies are mostly focus on postmenopausal, premenopausal women and patients but there are few studies on young female adults and overweight or obese subjects. Therefore, we are going to determine the effects of soymilk consumption on the waist circumference and cardiovascular risks among non-menopausal overweight and obese female adults.

METHODS {#sec1-2}
=======

Participants {#sec2-1}
------------

Patients in the age range of 20 to 50 years diagnosed with overweight and obese were eligible for the present study. Having allergy to soy product or cow\'s milk, occurrence of chronic or critical diseases which make patients not to follow the research protocol or initiating to consume the medications and also not following the research protocol were the exclusion criteria. Of the patients invited to participate, 2 patients did not meeting inclusion criteria and 3 subjects refused to participate. In total, 30 patients enrolled in the study.

The sample size of the research was calculated based on the formula suggested for cross-over trials\[[@ref21]\]: n= \[(Z~(1-α)~ + Z~(1-β)~)^2^. S\]/2Δ^2^; where α (type 1 error) was 0.05, β (type 2 error) was 0.10, S (the variance of CRP) was 0.1 and Δ (the difference in mean of CRP) was 0.2. We considered CRP as the principal variable. The research by Azadbakht *et al*.\[[@ref21]\] was used to calculate the mean and variance of CRP: *n* = \[(1.96 + 1.28)^2^. (2)^2^\]/2 (1)^2^ = 13. Therefore, according to the formula, 13 patients were needed for sufficient power.

30 subjects were volunteers, to take part in the study. It was found that all of subjects had BMI more than 25 kg/m^2^, after measuring weight and height and calculating BMI. They had all of the initiate criteria and no specific problem was found in their biochemical blood test records. Informed written consent was signed by all the participants. This research was supported by the research council and ethics committee of Food Security Research Center, Isfahan University of Medical Sciences and Nutrition Department, School of Public Health, Tehran University of Medical Science in Iran. This research has been registered in the <http://www.clinicaltrials.gov> (ID number NCT01253876) and <http://www.irct.ir> (ID number IRCT201107052839N3). We followed the consort statement in writing this clinical trial.

Study procedures {#sec2-2}
----------------

This was a cross-over randomized clinical trial, which was conducted on non-menopausal overweight or obese females. After two weeks run-in, subjects were randomly chosen to consume a diet containing cow\'s milk or a diet containing soy milk. The trial phase was four weeks for each one. For classified females in different group, random sequencing generated in SPSS was used. As this was a dietary intervention, it was not blind. Patients were prescribed to consume diet with soy milk in one period of trial and use diet with cow\'s milk in another period. Each subject had two diets. Each patient spent two weeks of wash-out period. All patients were on a weight reducing diet. The diet was prescribed for patients and they prepared their own meals. Only soy milks and cow\'s milk were prepared for each subject. All the patients were asked not to change their usual physical activity during the study.

Diets {#sec2-3}
-----

Two diets were given to each patient: 1) diet with cow\'s milk and 2) diet with soy milk. Both diets consisted of macronutrient composition as 50-60% carbohydrates, 15-20% protein, \<30% total fat.

The suggested equations by Institute of Medicine, Food and Nutrition Board were used to calculate the required calorie of each female adults.\[[@ref22]\] We reduced 200 to 500 kcal/day for each patient considering her BMI range in both periods. In diet with soy milk, one glass of soy milk (240 cc) was replaced instead of one glass of cow\'s milk (240 cc). We gave each patient an individual diet and an exchange list for using during the study period. Then subjects recorded their food intake.

Patients were visited every two weeks and their adherence was checked by analysis of the three-day food diaries at baseline and end of each trial. Macronutrients and servings of different food group intake separately in each dietary period measurement. We did not find any differences between the prescribed amount and reported dietary intake of the five food groups.

Measurements {#sec2-4}
------------

We measured subject\'s weight by digital scales to the nearest 0.1 kg with minimal cloths and without any shoes. Height was measured in a standing position, without shoes, using a measuring tape. Waist circumference (WC) was measured to the nearest 0.1, in the place where the waist was narrowest over light clothing by a non-stretchable tape measure, without applying pressure to the body surface. Hip circumference was measured in the largest part of the hip over light clothing. Blood pressure was measured three times after the participants sat for 15 min. Then, we reported the mean of the three times measurement. Blood samples were collected after 12h of fasting overnight. We used two separate tubes for storing sodium citrate buffers for plasma and serum. We centrifuged the tubes at 4°C and 500 × g for 10 min. We did the test at the same day and for impossible test, plasma samples were frozen promptly (-70°C). We measured fasting blood sugar by an enzymatic colorimetric method. In this measurement, we used kit of Pars Azmoon, Iran. Insulin and serum alanine aminotransferase (ALT), aspartate aminotransferase (AST) were measured by commercially available enzymatic reagents (Pars Azmoon, Iran) on a BT-3000 (Biotechinica) autoanalyzer. Inter-and intra-assay coefficients of variation were both \<5%. We used standard and control solutions and standard curves were plotted for all of standardized measurements. Clauss method\[[@ref23]\] was considered for measuring plasma fibrinogen level, which quantitatively determines the concentration of fibrinogen by adding thrombin and recording the rate of fibrinogen conversion to fibrin. We made lad blinded for all treatment status.

Statistical analysis {#sec2-5}
--------------------

We analyzed the dietary intake with N4. For comparing means of the all variables at the end of the two different diet periods we used paired t-tests. The percent change for each variable was calculated by the formula (E-B/B) ×100. E was the end of treatment value and B was the baseline value. By using paired *t* test analyses the percent changes of all variables were compared between two groups. By using the appropriate General Linear Model period effect and treatment order effects were tested.

All results were significant if the two-tailed *P* value was \<0.05. Statistical analyses were performed by using SPSS for Windows (version 13.0 SPSS), Chicago IL.

RESULTS {#sec1-3}
=======

Of the 30 participants, 24 overweight and obese female adults completed the entire cross-over study. During the study, two patients could not continue the study due to case of digestive problem. One of them envisages a problem in blood testing. Three females did not follow the protocol and thus, their data were not available.

The mean age and BMI of the patients were 37.7 ± 1.3 years and 30.8 ± 0.8 kg/m^2^, respectively. No one was smoker and none of them on specific medications.

Composition of soy milk and cow\'s milk consumed by the participants of the present study is shown in [Table 1](#T1){ref-type="table"}.

###### 

Composition of soy milk and cow\'s milk consumed by the participants of the present study

![](IJPVM-3-798-g001)

Macronutrients and servings of different food group intake in each dietary period were analyzed. It is shown in [Table 2](#T2){ref-type="table"}. They did not changed significantly after soy milk period compared to the cow\'s milk period.

###### 

Macronutrients and servings of different food group intake separately in each dietary period

![](IJPVM-3-798-g002)

Participant\'s activity levels remained the same during the entire study period. The baseline and end of trial values regarding cardiovascular risk factors are shown in [Table 3](#T3){ref-type="table"}.

###### 

Comparison the baseline and end of trial between two groups regarding waist circumference and cardiovascular risk factors

![](IJPVM-3-798-g003)

Except the end values of the two groups for waist circumference (*P* = 0.02) there were no significant differences between two groups regarding other cardiovascular risk factors at baseline and at the end of the study.

Mean percent changes in waist circumference and cardiovascular risk factors are presented in [Table 4](#T4){ref-type="table"}. No significant changes were appeared regarding the cardiovascular variables. Waist circumference reduced significantly after soy milk replacement in the diet.

###### 

Mean percent changes in waist circumference and cardiovascular risk factors level separately by each trial period (Cow\'s milk and Soy milk)

![](IJPVM-3-798-g004)

DISCUSSION {#sec1-4}
==========

The results of the present research which was conducted on non-menopausal overweight and obese female adults, showed a reduction in waist circumference following four weeks consumption of soy milk. We found that soy milk replacement in the diet had no significant effect on weight, blood pressure, liver enzymes, glycemic control and serum fibrinogen level among overweight or obese female adults. Previous studies regarding the effects of soy had focused on premenopausal and post menopausal women or patients. However, few studies are available on the female adults or overweight or obese subjects.

Soy milk replacement did not enhance weight loss but provided waist circumference reduction. Previous researches showed no significant changes on weight with different soy products in Iran.\[[@ref24]--[@ref27]\] Therefore, the beneficial components in soy products could be effective on cardiometabolic and cardiorenal abnormalities independent of weight change.\[[@ref24]--[@ref27]\] A six weeks trial by soy drinks showed beneficial effects on weight and waist circumference reduction in 90 overweight and obese subjects.\[[@ref28]\] The results of this short time trial was same as some study which had not shown beneficial effects of soy product on weight. Most researches which shown positive effects in this regard worked on animals or larger number of subjects in longer time trials.\[[@ref28]--[@ref32]\] In this study, waist circumference reduction may be related to soy milk phytoesterogen content and soy milk protein which may play an important role on reducing fat accumulation.\[[@ref33]\] This might be related to a soy protein like Beta conglycinin.\[[@ref34]\] The results of this study is similar to Sites study. In both two researches waist circumference reduced without any changes in weight.\[[@ref17]\]

Some soy contents like polyphenols have beneficial influences on controlling blood pressure.\[[@ref19]\] Following soy product consumption, serum nitric oxide level increases and blood pressure reduces.\[[@ref35]\] Some studies showed no relation between soy product consumption and blood pressure.\[[@ref15]\] Soy isoflavones had beneficial effects on blood pressure in hypertensive subjects but no significant result in normotensive subjects.\[[@ref36]\] Soy isoflavones might act like estrogens, especially in postmenopausal women who have low endogenous estrogen levels.\[[@ref37]\] In this study, soy milk replacement did not affect on blood pressure. This result may be related to conducting research on normotensive and non-menopausal subjects.

We were unable to find significant differences between diet with soy milk and diet with cow\'s milk with regard to glucose and insulin metabolism in our study. Similar to our findings, Villa and colleagues found no difference in glycemic control indices between genistein and placebo\[[@ref38]\] In contrast, Jayagopal and colleagues reported that in postmenopausal type 2 diabetics, soy supplementation resulted in significant decreases in insulin.\[[@ref39]\] It is possible that the effects of soy isoflavones on glycemic control indices vary depending on the glycemic status of the individual.\[[@ref40]\]

Fibrinogen is a glycoprotein, the plasma component of which is synthesized in the liver. Fibrinogen is changed by thrombin to output fibrin monomers that are the primary constituent of the fibrin clot.\[[@ref41]\] Increased plasma fibrinogen levels have been clearly connected with an increase in risk of cardiovascular disease, including ischemic heart disease, stroke, and other thromboembolic events, because increased fibrinogen levels enhance thrombus forming by altering the kinetics of the coagulation cascade, resulting in increased fibrin forming, increased platelet aggregation, and increased plasma stickiness.\[[@ref42]--[@ref44]\] There is no evidence for the effects of soy milk on Fibrinogen in previous studies. We did not find any effect of soy milk on fibrinogen levels in this study.

Comparing the two diets with soy milk and cow\'s milk showed that serum ALT and AST had no significant reduction during the diet with soy milk. Previous studies have shown that higher liver enzyme levels are related to higher risk of cardiovascular diseases.\[[@ref9]\] Furthermore, serum liver enzyme levels are considered as new cardiovascular risk factors and they are associated with glycemic control abnormalities.

Most studies have focus on only some components of soy and there are few researches on all parts of the soy and whole soy. Recent researches indicate higher positive effects from complete forms such as soybean\[[@ref45]\] and soy milk.\[[@ref18]\] It sound that combination of soy protein, fatty acids, and phytoestrogens together are more effective than the isolated soy, purified phytoestrogens and protein alone.\[[@ref46]\]

A positive point of this research was cross-over design for conducting this trial. Our trial should have good external validity, since this study was conducted on a sample of non-menopausal overweight or obese female adults with no special disorder.

Limitations of the study {#sec2-6}
------------------------

We did not prepare food for each patient except soy milk and cow\'s milk. This limitation should be considered in explaining the results. What the female adults ate was controlled by analyzing the dietary intake of patients' food records. The results indicated that soy milk could have beneficial effects on waist circumference, despite the diet in our study may not be followed as carefully as the trials which prepared food was available.

The Tehran University of Medical Sciences and Food Security Research Center, Isfahan University of Medical Sciences supported this research. The writers appreciate the cooperation of Cardiovascular Research Center, Isfahan University of Medical Sciences for providing facilities to do the biochemical experiments. We also respect the cooperation of all the female adults of this study.

**Source of Support:** Nil

**Conflict of Interest:** None declared.
